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SPONSCR:

DATA EVALUATION RECCRD
STUDY TYPE:

007153

30-Day feeding study in rats.

ACCESSION/MRID NUMBER

407676-01.

TEST M3TERTAL:
9a-h

Endcsulfan;

6,7,%,9,10,10-hexachlorc-1,5,54,6,93,
- exahydro—s,9—~ethano-2,4,3-benzodioxathie;in—3—cxida

STNONZM(3) ¢

Thicdan; benzsepin.

STUDY NUMBERIS):

34.0535; reporn No. 87.0129.

.

Hoechst Celanese Corporation, Somerville, NJ.

TESTING FACTILITY:

Hoechst
Pathology, West Germany.

TITLE OF REPORT:

AG,

Pharma Research Toxicology and

HOE 602671 OI ZD97

Endosulfan - active ingredisnt technical (ccde:
000 3) 30-Day Feeding Study in Adult Male Wistar
Rats.
AUTECR{S): Leist, XK. H. and Mayer, D.
REPCKT ISSUED: Nowvempber 13, 1984.
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CONCIUSIONS: wWhen endosulfan was fed to male Wistarkats Ior 33
days in the diet at levels of 360 or 720 ppm, here wara no svarc
signs of toxicity or dose-ralated effects cn hrd: weight, focd cr
water consumption, clinical observations, -or cphthalmology. Two
dosed animals died during the study with no dls ernible signs of
intoxica jon. Absciute and relative liver weights of males re-
ceiving 350 and 720 pem and kidney wnlgh*" of males recelv1‘g 729
pom were increased following the *os1ng period; organ weights oi
dosed males wera similar %o ccontrols following a 30-day recovery
cerisd. Macroscopic exanination revealad discolor aticn cf the
xidneys of dosed anirmals r:l’o"*ng the dosing perisd; Tz-
logically, the nunmker and size of _he ’vsbao 2s of the pr mal
convolutad tubules of the kidneys wer2 incrs e‘ in these 2anizals
following the dosznq pericd «ith fn's finding exhibited Lo 2
greater =xtent in high-dose zalas. The resnal changss ware fcund
to be reversiblie following the recavery pericd without evidence of
renal lesions. There was no evidence of comparable lysoscnal
activity in the brain or liver. Elactron alcroscory and tissue
residue analysis confirmed that a-esndosulfan and to a lesser axtant
3-endosulfan, endosulfan sulfate, an endosu’far-la:tsne wers
stored temperarily in the Xidneys during the do osing pericd; only
negligikie amounts of endesulfan metabolites werse fcund in the
liver. 3asad on kidﬂnv cna ges during the dosing pericd, the LOIL
is 350 ppm, the lowest dcs Tasted,

Class:ficaticn: Core Surplementary - study of insufficient
duration according to EPA Pesticids Assessnent Guidelines £or
subchronic studies,
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MATERIALS:

1. Test Conmpound: Endosulfan, active ingredient technical:
description: solid brown flakes; Code: HOE 002671 OI ZD97
000 3; purity: 97.9%.

2. Test Animals: Species: Wistar rat; strain: HOE: wiskf
(SPF71): ag=: not specified; welght: males--138-163 g at
study initiation; source: Hoechst 2aG, Pharma Research
Toxicolcgy, Kasteugru“d SP: kreading colony.

TUDY DESIGN:

1. Animal Assignment:
Maie rats were assignsd to the following test groups (ths
p riod of acclimation was not reported) with a cowpute*z ad
ndomization procedure:

Dose in
Test diet Main study Recovery
grcup (pom) (4 weeks) (8 weeks)®
1 Centrol 0 10 10
2 Low (LDT) 3690 50 50
3 High (HLCT) ' 720 50 ‘50
‘Raccvery animals received test diets for 4 weeks followed
by 4 weeks of diets without test naterial.

2. Dist Preparation: One-xilogram preaixes containing &9

times the final dietary concentrsticn of the test matsrial
were mixed into tae basal diet (59 Xkg) b’"eexly Samples
~were taken <from each diet mix for cncentratien,
homogeneity, and stability-analyses. Storage conditions of
the prepared diet were not reported.
Results: The dists were found to be homogenous (93-327%)
and 84-92% stable over 14 days of storage. Tha test
substance was rsgorted to remain stable in -the dist for
more than 23 days. Recovery values of the diets rangsd
fron 91 to 94% of the nominal wvalues fcr the 360 tpm diet
ard 100 t9 93% f5r the 720 ppm diek.

3. Focd and Water Consumption: Animals received focd

" {Altromin 1321 rat diet (Altromin Gmbh)] and water ad
libitun.
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Statistics: The following procedures were utilized in
analyzing the numerical data. Body weights and abscluke
and relative organ weights were analyzed using the method
of Sidak for paranetric analysis and the methed of
Memenyi/Sidak for ncnparametric analysis.,

Quality JAssurance: A cquality assurance statement was
signed and dated March 27, 1937.

HCDS AND _RISULTS:

Observations: Animals we inspected twice daily 5 days
per week and once daily on weeﬁdays and holidays for signs
of merbidity and mertality. Weekly examinations were
conduct-ed for neurological disturkances, opacity of the
refracting media of the eyes, impairment of dental growth,
and damage to the cral mucosa.

Results: One male receiving 720 pom died on study day 8
and one male raceiving 360 ppm died on study day 29. These
animals were repcrted to have died without any discernible
signs of intoxication; no further information was orovxded
No compound-ralated clinical observations were reported.

Body weight: Rats were weighed at study initiation and
weekly thereafter to study termination.

- Results: Body weight gains were similar in dosed and

control males.

Food Consumotion and Compound Intake: Food consunption was
determined and mean daily diet consumption was calculatead
at the saxme intervals as wz2ighings. Efficiency and
compound intake were calculated from the consumption and

bcdy weight gain data. Water consumpticn was determined

once weekxly.

and control rats. The =
eceiving 360 and 723 pp‘ encraulfaﬂ ova* 3u da“'"was
and 57.8 mg/Xg/day, resgectively.

Rasults Focd and water consunption were :imila* Ln dos
a

Cohthalimoleagical Examinati : Examinations of the opac
of the refrzczing media of the eyes wers zZonductad week

sS: It was reported that there were no coampound-
4 crhthnalmological effects. However, either data
a statement signed by a cer.lfl d veterinary
ophthalmologist were present.
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Honatoleqgy and clinical chemnistrv: Thesea analyses were not

‘perforaed.

Urinalvses: Urinalyses wers not performed.

Sacrifice and Patholcgv: All animals that died and six
rats/dese group that were sacrificed on schedule wera
ubject to gross patholzgical exaninations. Thess
exaninations included sxin, orifices, eyes, teeth, oral

auccsa, and internal organs.

Fcllowing each scheduled sacrifice, livers, kidneys, and
brains of all aninals were removed and weighed. The left
kidney and a section of liver from six rats/group wers
presarved in formaldenyde; the right kidney, a section of
liver, and the brain {cerebrum, cereteilum, and brain stan)
from these animals wers preserved in Carnoy's fluid. Liver
and kidney tissues from two rats/group were procassad for
electron microsceopy; after staining with uranyl acetate,
and lezd aczetate, tnin and seal-thin ssctions wera
exanined, All other liver and kidney tissue as well as the
blocd fror all test animals were frozen in liquid nitrogsn
for tissue residue identification.

4
r
B

Rasults:

a. Organ Weights: The nean absoluts and relativs liver:
w#eights of males receiving 360 and 720 ppa endosulfan
for 30 days, as well as the acsolute and ralative
kidney weilghts of high-dese rats, were found to be
slightly but significantly increassd (p<0.03) {Table
1). The slignt increase in relative brain weights of
rats receiving 720 pom was not considered to be of any
toxicological importance. The organ weijhts of all
dosed rats werz found to be similar to the controls
following the 4{-week racovery period.

b. CGross Patholeay: Macrosccpic examination of the xidney
tissues of rats fad 360 or 729 wmg/kg endeosulfan for 30
days rewvealed a brownish discoloration not apparent in
controls., The discoloration was agparsat in all deszd
rats selected for histolcgic examination (six/dos=z
grsup). LCessd anizmals exanined from the rescovary group
33 davs following dosing did nst exhibit this eflIzct,
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Tissue Rasidue Ceterminations: Pooled tissues of 19

animals/grcup (liver, "drevs, and blcecd) were
henogenized and axtrac“ed with acetone follcwed by
aquecus methancl and dichloromethare. Aliquots of the
extrazts were aralyzed by hLigh-performance llqu_d
chromatograrghy and gas chromatogragny.

Results: The tissue residue levels of asndcsulfan and
endosulfan metazolites following the 30-day dosing
pericd ars prssentad in Table 2; the tissue rasidue
levels :ollo 7ing the 30-2ay racovery perizd ars
presentad in Table 3. rfollecwing dosing, a-=ndcsulian
was fcund to te principally stored in the Xidnays with
the ccncentration storsd in progortion te the dosa
level. The concentratisn of 3-zndesulfan was fzund to
be 213 to 240 times less than zthat of a-endossulfan.
In addition to a-endosulfan, only endosulfan-sulfate
and endosulfan~lactone were detacted to any apgraciable

extent in the kidneys. Endosulfan-sulfate (O.'1-0.48
ng/kg) and endosulfa n-‘ac one (0.45 - 0.88 ng/%3) w=*
the major metabolit found in the liver. nly
negligible amcunts oF endosulfan~-lactene (9.04- 3.0b
mg/kg) and endosulfan-sulfate (0.01-0.02 mg/k3y) wers
found in the bleccd. Follewing the 30-day rscovery
ried, only trace: of a-endosulfan (0.92 - C.056 mg/KY)
wera found in the xldneys, indicating reversibie
sterage. :

The study authors reported that these findings had been

oted previously in a l4-2ay feeding study‘wvtn o=~ and
B-endosulfan at a deose lavel &f 3 mg/kg in whizh cthe
highest residues were found n the kidneys and
elimination tcok place within a half-1ife of 7-17 days.

[

C. Microscooic Pathology:

‘Derough et.

Nonneoolastic: Following 30 days of dc:'ﬁq with the
test compound, Xidnevs of animais rasceiving 360 and 7223
ppm exhibited an increase in the number and size of
lysos,wns of some of the proximal crnvoxuted tubules;
this finding was rsported to “e exhibited to a grseatar
extent in H*c"-do>a animals. :ullyd‘ﬁg 30 days of
racovery, the renal changss a;paa:ad to recede and th=
nicrcscopic apgearance of the Xidreys of dosed animals
appearsd ©o te simila=x, :

al. Past. Biccheam, Physiol. 8(1973):241-252.
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TABLE 2.

Rasidue Levals af Endosulfan and Metatolites (15.0.) in

Razs Dosed for 30 Days

Encesul fan
desage Liver Kidreys 3lo0d
Mezabolite (pom) (mg/%3) (mg/<3) (rg/%3)
2-Erdasul fan 360 0.025 ¢ 2.207¢i4/2)" 12.5 £ 4.8 (54/5)° <9.01 (1/n?
720 0.013 & 0.2/ 28.8 ¢ 12.1 (44/5)° <0.01 ¢19/1)*
3-2ndesul fan 389 < 0.9 9.058 ¢ 2.03 < 0.91
729 < 0,01 0.12 ¢ 0.05 < 0.31
Ercosul fan-
sulfaze 360 0.41 £ 0.0& 1.26 ¢ 3.23 08.92
723 0.48 = C.C6 2.1 ¢ 1A 9.0t
Erdasuifan- 260 < 35.01 0.02 » 0.01 < 0.01
diol
720 < 3.0 0.06 = 2.C2 < 0.3t
Endesul fan-
hydrosyether 260 < 0.31 < 9.02 < 9.31
729 < .01 < 0.02 < g.01
Erﬁcsulfan‘
{actere 3460 0.45 ¢ 0.04 1.34 2 C.3 0.04
720 056 ¢ 0.4 2.43 £ 0.7 3.C6

Iurbar in parentheses indicatas muker of animals/nurber of samplas per animal measured
for liver, xidrey, ard bloed arslyses.

10
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TASLE 3. Qesicue Levels of Endesuifan and Metatolitas {(25.D0.)
in Rats Following a 3G-Day Faedirg Pericd and a
Subseguent 30-0ay Recovary Period

Encosul fan
desage Liver Kidrays 3lsod
Metahalite (pem) (m5/%3) {m5,/%35) (n5/%3)
2-Endesul fan 360 < 9.3t 3/t 0.3z ¢ 0.01 (1472 .91 (w6/1?
729 < 0.01 (29/3) 0.06 £ 0.35 (13/)? <3.01 ¢19/1?
3-Endesul fan 3é&2 < 3.m < 8.22 < 3.7
720 < 9.MN < 0.92 < 3.3
gncesul fan-
sulfata 3&0 < 0.02 < 3,02 < 9.01
720 < 3.02 0.33 £ 0.93 < §.01
grcesul fan-
dioi 343 2.31 2z 3. < 3.2 < 9.31
7¢0 < 0.01 < 2.92 < 0.0
Encasul fan-
Rydroxyesaer 3¢0 9.01 ¢ 2.01 < 3.32 <3N
720 < 0.0 < 2.02 < 9.91
gndesul fan-
lactare 340 3.04 ¢ 9.91 < 9.92 0.01
720 2.33 £ 3.3 < 9.92 2.0

Nurcer .in sarenthases indicates ~uber af anirals/rurker of samolas cer animal Seasured for
tivar, kidrey, ard biced aralyses.
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Results reported (p. 275 of the study reporc from <the
aralvtical laboratory indicatzed that a-sndcsulfan was retained
only in the liver follcwing the dosing pericd. According o
tnhe tabulated data and the study report summary, this was
incorractly reported. a-Indosulfan was retained primarily in
the kidnsy folleowing the dosing period., In addition to liver,
kidney, and blocd, the residue determination of adipoess tissus
of desed amimals would have provided additional data ragarding
residual effecis of this chlorinatsd pesticide.

We agrse with the stuly authors that the incrsas=d kidneyr
weights wera a reflsctlcen of the storage 0f endosulian
ne-zholites while “he increased liver welights wera 2 raflecticn
of increzzsad matarzelic activity. However, we disagrae wirth the
NOZL of 720 pea razerted by the study autnocrs based con rscovery
of the animals aftar the 4-wsek rescovery pariod. The IOEL and
NOEIL sheuld be tassd on compound-ralated changes exverisnced
during the deosing pericd. 3Basad on kidney changes during the
dosing period, %the TOEL is 360 ppm, the lowest Zose tested.
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